Hydrogen peroxide evokes antisteroidogenic and antigonadotropic actions in human granulosa luteal cells.
The nature of the luteolysin in humans is unknown. Hydrogen peroxide (H2O2), notably released by activated leukocytes, is generated in the rat corpus luteum at luteolysis and evokes luteolytic-like effects in rat luteal cells. We, therefore, evaluated the actions of H2O2 in human luteinized granulosa cells. After 2 days of preculture with low levels of hCG, human granulosa luteal cells were placed in suspension culture for 1 h in the presence of isobutylmethylxanthine (100 microM). A 60-min challenge with hCG evoked dose-dependent stimulation of cAMP and progesterone production. H2O2 dose-dependently inhibited progesterone production (ED50, 50-100 microM) in the absence or presence of hCG and blocked hCG-stimulated cAMP accumulation. Inhibition of progesterone synthesis by H2O2 was near maximal within 5 min, whereas inhibition of cAMP accumulation was not evident until 60 min. Cell viability was unaffected by H2O2, and inhibition of cAMP was reversible, but inhibition of steroidogenesis was long-lasting. Progesterone production stimulated by 8-bromo-cAMP, 22-hydroxycholesterol, and pregnenolone was inhibited by H2O2 as was androstenedione-dependent estradiol production. These findings indicate that H2O2 blocked progesterone synthesis by inhibition of cholesterol side-chain cleavage cytochrome P450, 3 beta-hydroxysteroid dehydrogenase, aromatase, and/or 17 beta-hydroxysteroid dehydrogenase. While H2O2 blocked stimulation of cAMP accumulation in response to hCG and cholera toxin, this same response produced by forskolin or aluminum fluoride was unaffected by H2O2. Thus, H2O2 appears to uncouple LH (hCG) receptors by interruption of G-protein-dependent activation of adenylate cyclase. In summary, H2O2 evokes effects in isolated human granulosa luteal cells that are associated with luteal regression, which raises the interesting possibility that H2O2 may serve a role as a mediator of this process like that in the rat.